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PURPOSE: To surely transfer and load the solder ball on an 
electrode of BGA. 

CONSTITUTION: A solder ball loading device is provided with 
a work positioning part A to position a work 2 where a 
plurality of electrodes 2a on which the solder ball is loaded 
are formed so that the electrodes 2a are faced upward, a 
template 4 which is provided with a plurality of through holes 
4a corresponding to the electrodes 2a on the one-to-one 
basis'and is supported so that these through holes 4a may be 
located ^above the electrodes 2a t a solder ball storing part 12 
to store the solder ball 3 in a dropping manner, and an X 
motor 13 and a Y motor 8 to horizontally move the solder ball 
storing part 12 on the template 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The work positioning section which positions the work with which two or more electrodes in 
which a solder ball should be laid were formed so that the aforementioned electrode may serve as 
facing up, The template supported so that two or more breakthroughs which correspond to the 
aforementioned electrode at a couple 1 may be prepared and these breakthroughs may be located on 
the aforementioned electrode, Solder ball loading equipment characterized by having the solder ball 
stowage which contains a solder ball possible [ fall ], and a move means to carry out the horizontal 
displacement of the aforementioned solder ball stowage on the aforementioned template. 
[Claim 2] The aforementioned work positioning section is the solder ball loading equipment of the 
claim 1 publication characterized by being constituted so that a work may be moved in a horizontal 
direction and the vertical orientation to the aforementioned template. 

[Claim 3] Solder ball loading equipment of the claim 1 publication characterized by equipping a solder 
ball stowage with a solder ball supplement means to fill up a solder ball. 

[Claim 4] It is the loading equipment of the solder ball which carries two or more solder balls in two or 
more electrodes of a work. The template equipped with the standby area in which the loading area 
where the breakthrough which can be contained only one piece was formed in two or more positions 
corresponding to two or more aforementioned electrodes in the solder ball, and the aforementioned 
breakthrough are not formed, The solder ball stowage which opening is formed in a base and contains 
two or more solder balls inside, The move means to which it applies to the aforementioned loading 
area frofri the aforementioned standby area, and the aforementioned solder ball stowage is moved 
along the top of the aforementioned template, Solder ball loading equipment characterized by having 
the work positioning section which holds a work in the lower part of the aforementioned template, and 
carries out position doubling of the electrode of a work to the breakthrough of this template. 
[Claim 5] The aforementioned work positioning section is the solder ball loading equipment of the 
claim 4 publication characterized by being constituted so that a work may be moved in a horizontal 
direction and the vertical orientation to the aforementioned template. 

[Claim 6] Solder ball loading equipment of the claim 4 publication characterized by having a solder ball 
supplement means to supplement the aforementioned solder ball stowage with a solder ball in the 
aforementioned standby area. 

[Claim 7] It is the loading technique of a solder ball of carrying two or more solder balls in two or 
more electrodes of a work. The process of the template by which the breakthrough which can be 
contained only one piece was formed in two or more positions corresponding to two or more 
aforementioned electrodes in the solder ball which carries out position doubling of the aforementioned 
electrode and the aforementioned breakthrough, and holds a work caudad, The process which the 
aforementioned breakthrough is dropped and carries one solder ball at a time in the aforementioned 
electrode at it by moving two or more solder balls, rolling the top of the aforementioned template, The 
solder ball loading technique characterized by evacuating the solder ball which the aforementioned 
template and a work are made to fluctuate relatively and was carried in the aforementioned electrode 
from the aforementioned breakthrough. 

[Claim 8] The solder ball loading technique of the claim 7 publication characterized by applying flux to 
the electrode of the aforementioned work, beforehand. 
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[Claim 9] The solder ball loading technique of the claim 7 publication characterized by dropping this 
solder ball into the breakthrough of a template by containing a solder ball to the interior of the solder 
ball stowage where an open pore is formed in a base and it moves along the top of the 
aforementioned template, and moving this solder ball stowage to it. 

[Claim 10] It is the loading technique of a solder ball of carrying two or more solder balls in two or 
more electrodes of a work. The template equipped with the standby area in which the loading area 
where the ** entirety which can be contained only one piece was formed in two or more positions 
corresponding to two or more aforementioned electrodes in the solder ball, and the aforementioned 
breakthrough are not formed is held. The process which holds the aforementioned work underneath 
this template where position doubling of the electrode of a work and the position of the 
aforementioned breakthrough is carried out, A solder ball is contained to the solder ball stowage 
where opening is formed in a base and it moves along the top of the aforementioned template. The 
process which a solder ball is dropped to the aforementioned breakthrough and carries solder baud ** 
in the electrode of a work by moving this solder ball in the aforementioned loading area, The solder 
ball loading technique characterized by evacuating the process which moves the aforementioned 
solder ball stowage to the aforementioned standby area, and the solder ball which the aforementioned 
work is dropped and was carried in the aforementioned electrode from the aforementioned 
breakthrough. 

[Claim 11] The solder ball loading technique of the claim 10 publication characterized by carrying flux 
in the electrode of the aforementioned work beforehand. 

[Claim 12] The solder ball loading technique of the claim 10 publication characterized by filling up a 
solder ball to the aforementioned solder ball stowage moved to the aforementioned position in 
readiness. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the solder ball loading equipment and the solder ball 
loading technique of ****ing a solder ball to two or more electrodes prepared in the work. 
[0002] 

[Prior art] In recent years, the terminal itself is formed or technique which connects a terminal using 
solder balls, such as electronic parts and a substrate, has come to be realized. And fallowings are 
known as technique of ****ing a solder ball to the electrode of a work, namely, suction only for the 
number of the electrode of a work — ball **** which prepared the adsorption head in which the hole 
was prepared and contained many solder balls for this adsorption head — inserting — suction — it 
adsorbs a solder ball at a time at one hole, and ****s to a work 
[0003] 

[Object of the Invention] however, by the **** technique using such an adsorption head the 1st 
suction, since a solder ball is very soft, in case a solder ball is adsorbed at a hole deformation of a 
solder ball — being generated — easy — the 2nd suction — the time of a hole being adsorbed 
strongly and a solder ball laying a solder ball in it at a work — a solder ball — suction — it does not 
separate, and consists of a hole in many cases, and there is a trouble of being easy to cause a **** 
mistake 

[0004] Then, this invention aims at offering the solder ball loading equipment with few **** mistakes, 
and the solder ball loading technique. 
[0005] N y/ 

[The means for solving a technical problem] The work positioning section among which the solder ball 
loading equipment of this invention positions the work with which two or more electrodes in which a 
solder ball should be laid were formed so that an electrode may serve as facing up, It has the 
template supported so that two or more breakthroughs which correspond to an electrode at a couple 
1 may be prepared and these breakthroughs may be located on an electrode, the solder ball stowage 
which contains a solder ball possible [ fall ], and a move means to carry out the horizontal 
displacement of the solder ball stowage on a template. 
[0006] 

[Operation] In the above-mentioned configuration, when a solder ball stowage moves in a template 
top, into the breakthrough of a template, a solder ball falls with a self-weight and enters. Moreover, 
since the breakthrough is located on the electrode of a work, if only a solder ball enters to a 
breakthrough, a solder ball will be laid on an electrode. Since the external force with a suction force 
special to a solder ball etc. is not acting, deformation is not produced or it does not have **** to an 
electrode top barred here. 
[0007] 

[Example] Next, the example of this invention is explained, referring to a drawing, the perspective 
diagram of solder ball loading equipment of in one example of this invention in drawing 1 , the front 
view of solder ball loading equipment of in one example of this invention in drawing 2 , the plan of 
solder ball loading equipment of in one example of this invention in drawing 3 , and a part of solder 
ball loading equipment of in one example of this invention in drawing 4 — it is an expanded sectional 
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view 

[0008] It is the work positioning section which one is prepared in a pedestal among drawing 1 , and A 
is prepared on a pedestal 1, and positions the works 2, such as electronic parts and a substrate. Work 
positioning section A is explained in full detail, referring to drawing 2 behind. In drawing 3 , 4 is the 
template in which breakthrough 4a of a major diameter was able to open the shape of two or more 
sheet metal a little from the solder ball 3 in order to enable it to pass nothing and the solder ball 3. 
These breakthroughs 4a is matched with a couple 1, and is formed in arrangement of the solder ball 3 
in a work 2. Moreover, 4b is a frame holding the pars marginalis of a template 4. It concentrates on 
loading area 4d of the center section of a template 4, and breakthrough 4a is formed. Moreover, 
standby area 4c in which breakthrough 4a is not formed is set to the circumference section of a 
template 4. 

[0009] In drawing 1 t B is a template attaching part holding a template 4. 5 and 6 are template guides 
which are prolonged in the orientation of Y and supported by the brace 7 (the pedestal 1 ****s) 
among template attaching part B. These template guides 5 and 6 support frame 4b from a lower part, 
and hold frame 4b4, i.e., a template, according to the clamp device (not shown) with which the 
template guides 5 and 6 were equipped. It is prolonged in the orientation of Y and the feed screw 9 
rotated by the Y motor 8 is ****ed free [ rotation ] by one template guide 5. In the feed screw 9, the 
delivery nut 1 1 connected with the move frame 10 prolonged in the orientation of X in one is ****ing. 
It is equipped with the both ends of the move frame 10 free [ a slide ] in the orientation of Y on the 
template guide 5 and 6. The solder ball stowage which contains the solder ball 3 for the angle tubed 
which 12 is attached in the move frame 10 free [ X directional movement ], and was equipped with 
opening up and down to nothing and the interior, X motor which 13 makes move in the orientation of 
X to the move frame 10 in the solder ball stowage 12, and 14 are solder ball supplement tanks which 
are supported by the template guide 6 and throw the solder ball 3 into the solder ball stowage 1 2. The 
solder ball stowage 12 opens this ** or a crevice smaller than the diameter of the solder ball 3 on a 
template 4, and is located on a template 4. For this reason, the solder ball 3 does not come out from 
between a template 4 and the solder ball stowages 12. 

[0010] Therefore, the Y motor 8 and the X motor 13 are driven, the solder ball stowage 12 can be 
located just under the solder ball supplement tank 14, the solder ball 3 can be thrown into the solder 
ball stowage 12, and by operating the X motor 13 and the Y motor 8, as the arrow head of drawing 3 
shows, the horizontal displacement of the solder ball stowage 12 can be carried out so, that a circle 
may be drawn on a template 4. That is, the Y motor 8 and the X motor 13 correspond to the move 
means of the solder ball stowage 12. If the horizontal displacement of the solder ball stowage^ 12 is 
carried out within loading area 4d as the arrow head of drawing 3 shows, as shown ih drawing 4 , the 
solder ball 3 in the solder ball stowage 12 will roll a template 4 top, will fall one piece at a time to 
breakthrough 4a, and will be laid one piece at a time in electrode 2a of a work 2. In addition, arrow 
head M of drawing 4 shows the advance orientation of the solder ball stowage 12. Incidentally, flux is 
beforehand applied to electrode 2a of a work 2. 

[001 1] Next, work positioning section A is explained, referring to drawing 2 . It is Y table which 21 are 
laid on a pedestal 1 among drawing 2 as shown in drawing 1 , X table driven by the X motor 22 and 23 
are laid on the X table 21, and is driven by the Y motor 24. The 1st feed screw with which 25 is 
****ed free [ rotation ] by plate 23a attached on the Y table 23, and 26 are ****ed similarly, and are 
the 1 st feed screw 25 and the 2nd feed screw which has the same thread part. Shaft arrival of the 
timing pulley 27 and the timing pulley 28 is carried out to the lower part of the 1 st feed screw 25 and 
the 2nd feed screw 26, respectively, and the belt of the timing belt 29 is carried out to the timing 
pulley 27 and the timing pulley 28. Moreover, in the upper part of the 1st feed screw 25 and the 2nd 
feed screw 26, that rotation to the 1st rise-and-fall plate 31 is free and the delivery nut 30 ****ed 
by the rise-and-fall impotentia are ****ing. Furthermore, the turning effort of the 1st Z motor 32 
fixed to the inferior surface of tongue of plate 23a is the 1st feed screw 25 as [ transmit / through 
the gear train 33 / turning effort ]. Therefore, if the 1st Z motor 32 is driven, through the gear train 
33, the timing pulley 27, the timing belt 29, and the timing pulley 28, the 1st feed screw 25 and the 
2nd feed screw 26 can be rotated, and, thereby, the 1st rise-and-fall plate 31 will fluctuate in the 
arrow head N1 orientation. 

[0012] While the rise-and-fall guide 34 and the rise-and-fall guide 35 are ****ed by the 1st rise- 
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and-fall plate 31 and the 1st block 36 is fixed to the upper part of the rise-and-fall guide 34 r the 2nd 
block 37 is being fixed to the upper part of the rise-and-fall guide 35. Moreover, the clamper 38 which 
can be freely slid to the upper part of the 1st block 36 in the arrow head N3 orientation is formed. 
And the top of a clamper 38 and the top of the 2nd block 37 have a function as lower receptacle 
section of a template 4, and it is made to have the same level. Moreover, the slide cylinder 39 is fixed 
to the drawing 2 left part of the 1 st block 36 so that the rod 40 may turn to the left of drawing 2 , 
and the point of a rod 40 is connected with the drawing 2 left part of a clamper 38 through **** 41. 
Therefore, if the slide cylinder 39 is driven and a rod 40 is made to ****, a clamper 38 can be moved 
in the arrow head N3 orientation, and, thereby, the flank of the work 2 which exists between a 
clamper 38 and the 2nd block 37 can be clamped free [ **** ]. Moreover, the conveyer 42 and the 
conveyer 43 which convey a work 2 into the fraction which the 1 st block 36 and the 2nd block 37 
counter at the space perpendicular direction of drawing 2 are formed. 

[0013] Through bearing 45, it shows around free [ rise and fall ] at an arrow head N 2-way f and to the 
rise-and— fall guide 34 and the rise-and-fall guide 35, the 2nd rise-and-fall plate 44 sends, and is 
****ed by the 1st rise-and-fall plate 31 free [ rotation of a nut 46 ] at them. Moreover, the 2nd Z 
motor 47 which it sends [ 2nd ] to the lower part of the 1st rise-and-fall plate 31 through the gear 
train 48, and rotates a nut 46 is being fixed, and the 3rd feed screw 49 with which the upper part is 
****ed by the 2nd rise-and-fall plate 44 free [ rotation ] by bearing 50 is ****ing in the delivery nut 
46. Furthermore, it is the top of the 2nd rise-and-fall plate 44, and the adsorption block 51 with which 
the siphon 52 for adsorbing the inferior surface of tongue of a work 2 was formed in the position 
which hits just under a work 2 is being fixed. Therefore, if the 2nd Z motor 47 is driven, it can send 
through the gear train 48, the nut 46 and the 3rd feed screw 49 can be rotated, and, thereby, the 2nd 
rise-and^all plate 44 and the adsorption block 51 can be made to fluctuate to an arrow head N 2- 
way to the 1st rise-and-fall plate 31. Of course, if**** of the solder ball 3 is completed, the 1st Z 
motor 32 will be operated, a work 2 will be dropped, and it will take out. 

[0014] Next, an operation of the solder ball loading equipment of this example is explained. Receive a 
work 2 on the conveyers 42 and 43 of work positioning section A first, raise the adsorption block 51 , 
the inferior surface of tongue of a work 2 is made to this **, and the height of the top of a work 2 is 
adjusted. Next, it is made to move to the clamper 38 and 2nd block 37 side, a work 2 is put between a 
clamper 38 and the 2nd block 37, subsequently it adsorbs with the adsorption block 51, and a work 2 
is held. 

[0015] If a work 2 is held, the X motor 22 and the Y motor 24 will be driven, a work 2 will be moved 
underneath the template 4, and the electrode of a work 2 will be doubled with the position of 
breakthrough 4a of a template 4. Then, the 1 st Z motor 32 is made to drive, and a work 2 is made to 
approach, until just before contacting the base of a template 4. 

[0016] Next, the solder ball stowage 12 is moved, carrying out screw motion of the loading area 4d 
top, as the arrow head of drawing 3 shows. Then, one solder ball 3 in the solder ball stowage 12 falls 
at a time to breakthrough 4a, rolling a template 4 top, and is carried on electrode 2a of the work 2 
positioned underneath the template 4. On electrode 2a, flux is applied beforehand, and the carried 
solder ball 3 is pasted up on electrode 2a with the adhesion of this flux. It prevents that the solder 
ball 3 carries out a position gap from electrode 2a by this. 

[0017] If the solder ball 3 is dropped to all breakthrough 4a as mentioned above, the solder ball 
stowage 12 will be moved to standby area 4c. The 1st Z motor 32 is driven after that, a work 2 is 
dropped, the solder ball 3 is evacuated from breakthrough 4a of a template 4 t adsorption by the clamp 
and the adsorption block 51 of the work 2 by the clamper 38 is canceled, and the work 2 in which the 
solder ball 3 was carried by conveyers 42 and 43 is taken out to the following reflow process. After 
heating and carrying out melting of the solder ball 3 at this reflow process, it forms a solder bump on 
electrode 2a by cooling and solidifying. 

[0018] Loading of the solder ball 3 to a work 2 is continuously performed by repeating the above 
operation. In the meantime, since the solder ball 3 of the solder ball stowage 12 decreases gradually, 
the solder ball 3 is filled up from the upper solder ball supplement tank 14 of standby area 4c. Using a 
sensor, the solder ball 3 in the solder ball stowage 12 may be detected and judged, or the residue of 
the solder ball 3 counts the number of sheets of a work which carried the solder ball 3, and may be 
made to judge it. 
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[0019] In addition, although a template 4 is made into immobility and it was made to make a work 2 
side fluctuate in this example, even if it is made to make a template 4 and the solder ball stowage 1 2 
fluctuate, using a work 2 as immobility, it does not interfere. Moreover, neither the configuration of 
the solder ball stowage 12 nor an operation is limited to this example. 



[Effect of the invention] The work positioning section among which solder ball ******** of this 
invention positions the work with which two or more electrodes in which a solder ball should be laid 
were formed so that an electrode may serve as facing up, The template supported so that two or 
more breakthroughs which correspond to an electrode at a couple 1 may be prepared and these 
breakthroughs may be located on an electrode, Since it has the solder ball stowage which contains a 
solder ball possible [ fall ], and a move means to carry out the horizontal displacement of the solder 
ball stowage on a template, in a breakthrough, when a solder ball carries out natural fall, a solder ball 
is laid on the electrode of a work, and a positive move operation can be realized. 



[Translation done.] 
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